Introduction Electronic nicotine delivery systems (ENDS, often called e-cigarettes) are nicotine delivery devices that heat nicotine into vapour that is inhaled, a process called 'vaping'. Use eclipsed nicotine-replacement therapy (NRT) in 2014 but ENDS role in smoking cessation remains controversial. Safety has not been proven and there have been reports to US poison centres regarding potential ENDS-related nicotine toxicity. A further concern is use of ENDS to vape recreational drugs, but there is limited data to substantiate this. The aim of this study was to report on ENDS use to vape recreational drugs in patrons of a South London nightclub where high prevalence of recreational drug use has previously been shown. Methods A convenience sample of 101 participants was surveyed in March 2015 as part of a larger survey on drug use. Individuals were asked if they used ENDS to vape nicotine and/or other substances (and if so which substances). Results Ninety (89.1 %) of respondents were male with median age of 28 years . Eighty (79.2 %) currently smoked cigarettes; 20 (19.8 %) currently used ENDS for nicotine. Six (5.9 %) reported using ENDS to take other substances: 2 for 'liquid cannabis' and 4 did not elaborate on the substance(s) used. Of these 6, 3 were using ENDS to vape nicotine and 3 had never used them for nicotine. Conclusion 5.9 % of individuals in this sample reported using ENDS to vape substances other than nicotine. Further work is required in larger populations to determine how common this is, evaluate which agents are being vaped and to inform appropriate public education.
Introduction
Electronic nicotine delivery systems (ENDS, often referred to as e-cigarettes) are battery-operated devices designed to deliver nicotine. There is significant variation between devices but in principal, a battery is attached to a heating element, which heats nicotine-containing liquid into a vapour that is inhaled, a process named 'vaping'. These are frequently marketed as having a role in smoking cessation. ENDS liquids contain nicotine, at least one solvent agent (usually propylene glycol and/or glycerin) as well as flavours [1] ; however, they can contain any variety of compounds and may contain no nicotine. The make-up of the liquid, the power output of the device and the strength of user inhalation influence the yield of substance inhaled from a given ENDS aerosol [1] .
In 2014, ENDS use eclipsed nicotine-replacement therapies (NRT) globally with sales of 6 billion USD [2] . In a US national survey by the Centers for Disease Control and Prevention (CDC), 13.4 % of high school students were using e-cigarettes in 2014 versus 1.4 % in 2011, superseding all Previous Presentation of Data at Meetings or in Abstract Form An abstract of this data was previously presented at NACCT 2015 in San Francisco, CA.
other 'tobacco' products (the highest 'tobacco' product used was hookahs at 9.4 % of those surveyed, with cigarettes at 9.2 %) [3] .
Growth of the sector has outpaced safety studies and regulation, with the latter confounded firstly by a polarised debate regarding potential harms versus potential harm reduction [4] and secondly by the initial framing of ENDS as tobacco products rather than pharmaceuticals or drug delivery devices [5, 6] . This regulatory dearth has enabled unmetered development of the industry with over 400 non-standardised ENDS brands now available [7] . The debate is fuelled by a lack of robust evidence and a 2014 Cochrane review did not find enough evidence to conclude on the safety and efficacy of ENDS [8] .
There have been increasing calls to poisons centres regarding potential nicotine toxicity related to ENDS [9] and a recent US study found that teenagers using ENDS were transitioning to combustible tobacco more than non-ENDS using peers [10] . A recent mouse study showed that e-cigarette vapour is cytotoxic to airway cells, depresses the immune system and promotes inflammation [11] .
The World Health Organisation (WHO) recognises possible harms from ENDS and recommends a stringent regulatory framework [7] . In 2016, the Medicines and Healthcare Products Regulatory Agency in the UK plans to license ENDS as medicines [12] and the US Food and Drug Administration (FDA) finalised a rule extending regulatory authority to ENDS [13] .
Regulatory deficit of ENDS has coincided temporally in the USA with the decriminalisation of cannabis in some states. Devices are also being specifically marketed for vaping cannabis [14] [15] [16] and evidence is emerging of ENDS use to vape recreational drugs [17] . Several studies have shown that ENDS are being used to vape cannabis [18] [19] [20] with one study finding that vaporisers appealed to marijuana users, who perceive them as having harm-reduction, better taste and more effect from the same amount of marijuana. There are case reports of other drugs being vaped including acetylfentanyl [21, 22] and synthetic cannabinoid receptor agonists (SCRA's) [23, 24] as well as a news report of students vaping new psychoactive substances (NPS) with 6 users of 'Cloud 9' e-liquid in Detroit reported hospitalised [25] . Detailed epidemiological evidence is elusive in this fast-moving trend, though analytical techniques utilising social media and search engines show promise in related areas [26] [27] [28] .
Like tobacco use, ENDS use is more common in both menwho-have sex-with-men (MSM) and women-who-have-sexwith-women (WSW) [29] and studies have shown high prevalence of drug use and early adoption of drug trends among the MSM club-going community in South London [30] , The reasons for early adoption are not fully understood though high prevalence may, at least in part, be related to 'chemsex'-the practice of seeking out sexual intercourse whilst under the influence of recreational drugs [31] . The aim of this study is to report on the use of ENDS to vape recreational drugs in patrons attending a gay-friendly South London nightclub. To our knowledge, this has not been evaluated previously in this specific population.
Methods Data Collection and Participant Inclusion
The study was performed over two weekends in March 2015 at a gay-friendly South London nightclub. Study investigators were based in the 'chill out' areas where patrons could approach/be approached with the chance to participate. If they showed interest, participants were provided with an information sheet and given the opportunity to ask questions. They were then asked to give written consent to participation. No identifiable data were collected and participation was anonymous. Participants were given an email address via which they could withdraw participation at a later date.
Individuals who met the following criteria were excluded from the study: those unable to speak English well enough to understand the nature of the study and those under 18 years; those unable to give informed consent.
Drug Survey
The surveys were administered by physicians working in a Clinical Toxicology department and collected the following data as part of a wider study into recreational drug use:
Demographic data: age, race, gender, gender of sexual partners, and broad categories of residence (London, elsewhere in UK, non-UK resident). No other identifiable information was collected to maintain confidentiality On-night and lifetime prevalence of recreational drug use Smoking (including e-cigarettes) as follows:
Participants were asked if they smoked cigarettes and/or ENDS and were given four categories for frequency: daily, non-daily, ex and never. They were then asked if they smoked e-cigarettes to take other substances and if so, what those substances were.
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Results

Demographics
For the 101 participants, the median age was 28 years (IQR 23-34 years). Other demographic and sexual orientation data is contained in Table 1 .
Smoking and ENDS
Eighty (79.2 %) participants currently smoked cigarettes and 20 (19.8 %) used ENDS currently for vaping nicotine, with 7 (6.9 %) using ENDS daily. Twelve (11.9 %) additional participants had previously used/tried ENDS. Six (5.9 %) respondents reported using ENDS to take other substances; 2 had used ENDS to vape 'liquid cannabis' and 4 did not elaborate on the substance used with ENDS. Of these 6, 3 (50 %) were also using ENDS to vape nicotine and 3 (50 %) had never used ENDS to vape nicotine (i.e. had only used ENDS to take cannabis and/or other recreational drugs/ NPS). Demographic and sexual orientation for these 6 participants is contained in Table 1 . Median age was 22 years (IQR 21-27 years).
Reported recreational drug use, both on-night use and prevalence, of both those using ENDS to vape recreational drugs and those not is detailed in Table 2 . The profiles of the two groups are similar with high prevalence of use and on-night use of many agents reported, particularly mephedrone (67 % ENDS-to-vape-drugs users, 72 % non-ENDS-to-vape-drugs users reporting on-night mephedrone use). A notable difference is that 67 % of ENDS-to-vape-drugs users reported on night gamma hydroxybutyrate/gamma butyrolactone (GHB/GBL) use compared to 28 % of non-ENDS-to-vape-drugs users.
Discussion
The prevalence of ENDS use for vaping recreational drugs in this population where recreational drug use is known to be a Total study population refers to the 101 participants surveyed as part of a broader survey into recreational drug use from which the users of ENDS to vape drugs were identified high was 5.9 %. This population-primarily MSM in situ in a nightclub-has not been surveyed before regarding the prevalence of vaping drugs using ENDS, an area that remains in general sparsely reported. Half of the individuals who reported vaping recreational drugs had never used ENDS to vape nicotine. All participants reporting vaping recreational drugs were either using other drugs on the night in question or had used them in the past. While 2 reported vaping 'liquid cannabis', likely to mean cannabis oil, 4 did not elaborate on which agents they were vaping. The demographic data and reported on-night drug use profile of the ENDS-to-vape-drugs users compared to those not using ENDS to vape drugs was similar apart from age (the ENDS users had a younger median age) and on-night GHB/ GBL use which was higher in the ENDS-to-vape-drugs group. No conclusion can be drawn from this due to the small sample size.
Morean et al. surveyed over 5000 middle and high school children in Connecticut in 2014 and found that 5.4 % of students reported lifetime use of ENDS to take cannabis, suggesting a similar prevalence in this very different population [19] , though the students were not asked about vaping other drugs.
In Schauer et al., 7.6 % of current marijuana users in a US adult general population survey reported using 'vaporisers' (whether ENDS or specific cannabis vaporisers) to take marijuana [20] ; this translates to approximately 0.5 % of the total population surveyed which is much lower than the reported use in the population surveyed here (5.9 %).
The fledgling regulation and standardisation in the manufacture of ENDS and e-liquids corresponds temporally with a number of other important factors: decriminalisation of cannabis in some areas, the burgeoning use of the internet to distribute legal and illegal products globally and the proliferation of new psychoactive substances meaning that users of ENDS to vape drugs may increase. At present, although population and sub-population level data is sparse, this sub-population level study suggests that this practice is occurring in a small but significant percentage of MSM in South London and confirms the need for further research. Further work may include a larger, more detailed survey on types, perceived effects and frequency of drugs vaped in this population as well as looking at vaping recreational drugs in different populations, including the use of newer social media and search engine analytical techniques to look at patterns of use.
Limitations
This small sub-population level sample means extrapolation to a more general population cannot be done. Sampling bias is possible as this was a convenience sample of interested participants. In addition, the fact that 4 participants did not elaborate on the drugs they were vaping means we cannot determine whether this was use related to cannabis or whether ENDS were being used to take other recreational drugs/NPS. The participants in this study are part of a larger survey study with matched oral fluid analysis. The survey here was not formally validated prior to deployment and the total number of subjects approached was not collected and thus the percentage of those who consented is not available.
Conclusion
5.9 % of individuals in this sample reported using ENDS to vape substances other than nicotine. Further work is required in larger populations to determine how common this is, to evaluate which agents are being vaped and to inform appropriate public education. Compliance with Ethical Standards
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